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where, 
A total of approximately 8000
Direct Numerical Simulations
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4. Random arrays of spherical particles translating in shear-thinning viscoelastic fluids
To evaluate the performance of the ML models, we present these indicators in the following table:
where 𝑦𝑦𝑖𝑖∗ are the observed values, �𝑦𝑦𝑖𝑖∗ is the mean of the observed values and 𝑦𝑦𝑖𝑖 are the
predicted values.
Neural Network XGBoost Model Random Forest
RMSE 0.0786 0.0525 0.0823
𝑹𝑹𝟐𝟐 0.9908 0.9961 0.9910
MAPE 3.0875 1.9935 2.9586
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5. Conclusions
Direct numerical simulations (DNS) of random arrays of spherical particles immersed in shear-
thinning viscoelastic liquids were performed using a finite-volume method.
ML models can be a valuable predictive tool. Numerical simulations combined with ML techniques
can coexist (e.g. Eulerian-Lagrangian viscoelastic solver where the drag coefficient 𝐶𝐶𝐷𝐷 (𝑅𝑅𝑒𝑒, 𝑊𝑊𝑖𝑖, 𝜁𝜁,𝛼𝛼,𝜙𝜙)
is given by a ML model) for the development of new promising possibilities in computational science
and engineering problems.
The ML models applied to predict the drag force of monodisperse spherical particles translating in
shear-thinning viscoelastic fluids, described by the Giesekus model had good performance results.
The model that best suits our case study is the XGBoost model with the highest value of 𝑅𝑅2 (0.9961)
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